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Discriminant analysisMarket segmentation is a very useful and importantmarketing tool for industries. However, the success of amar-
keting strategy designed to meet the needs of target consumer groups depends on the results of the applied
methodology. Relatively little attention has been given to the reliability of the analysis used for this purpose. In
this sense, the aim of the present study was to validate and predict, by means of the discriminant analysis tech-
nique, the coffee consumer groups obtained by the cluster analysis. For this, data from 210 coffee consumers ob-
tained from market research was used. The hierarchical cluster analysis was applied to the variables related to
factors that motivate the respondents to consume coffee, leading to the formation of three groups. Subsequently,
the discriminant analysis technique was employed. The estimated quadratic discriminant function showed great
performance with high classiﬁcation accuracy (exceeding 90%) of individuals in the three different groups and a
low apparent error rate (0.0476) in classiﬁcation of the validation data set, conﬁrming the existence of three dis-
tinct groups and demonstrating its ability to predict new behaviors. Thus, it appears that the discriminant anal-
ysis showed signiﬁcant potential to predict the behavior of individuals, and validate and conﬁrm results obtained
by the cluster analysis, making it an alternative for industrial applications in market segmentation by marketing
researchers so they can distinguish and characterize consumer groups, based on their proﬁle and behavior, and
thus create more solid and reliable strategies to meet the needs and desires of target consumer segments.
© 2015 Elsevier Ltd. All rights reserved.1. Introduction
Consumers are increasingly aware and demanding regarding the
quality of foods, making it important that industry knows how to assess
consumer behavior, measuring and interpreting their responses in
relation to sensory and non-sensory characteristics of a product with
respect to its acceptance (Hoppert, Mai, Zahn, Hoffmann, & Rohm,
2012; Ventura, 2010).
In this regard, market research is presented as one of the most im-
portant tools used to study consumer behavior. Information on proﬁles
of the consumers, their expectations, satisfaction, habits and attitudes
toward products, and motives which cause them to purchase, iso), vprm@ufv.br
ctribeiro@gmail.com
, acarruda@ufsj.edu.brinformation that seeks to quantify or understand consumer relations
and can be obtained through market research (Samara & Barros, 2007;
Gonçalves, Ferreira, Minim, & Minim, 2013).
However, the diversity of the consumer market rarely allows that a
single product or service satisﬁes everyone. To work around this prob-
lem, marketing professionals use the market segmentation strategy,
dividing it into segments with similar characteristics. Careful study of
the formed segments allows for the creation of speciﬁc and lucrative
target markets, based on the development of appropriate products for
this audience, which decreases the chance of rejection. (Kotler &
Armstrong, 2007; Kotler & Keller, 2006).
A speciﬁc option for the food market is segmentation based on con-
sumer attitudes and consumption habits, which are measured using a
speciﬁc scale bymeans of evaluation of a series of statements (phrases),
aswell as by acceptance scores attributed to the productswhen utilizing
the hedonic scale. Using this data, it is possible to identify market
segments according to consumer groups. These segments can be used
to select particular markets, and these are then submitted to speciﬁc
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(Aaker, Kumar, & Day, 2007; Reis &Minim, 2013). However, the success
of a marketing strategy aimed at deﬁning consumer target segments
depends on the results of the applied methodology (Müller & Hamm,
2014).
Although signiﬁcant research has been performed on consumer
attitudes and reliability of the scale bywhich they aremeasured, less at-
tention has been given to the methodology used in market segmenta-
tion based on consumer attitudes, especially regarding validity of the
results including the number, size and properties of the segments
(Wedel & Kamakura, 2000).
Among the multivariate techniques used for market segmentation,
various methodologies for cluster analysis (Ferreira, 2011) are among
the most popular with many applications in the ﬁeld of food science
and technology (da Silva et al., 2014; Filho, Silva, & Foscaches, 2012;
Müller & Hamm, 2014; Realini et al., 2013). In the cluster analysis the
primary purpose is to aggregate individuals based on their characteris-
tics, forming groupswith greatest possible internal homogeneity (with-
in groups) and greatest possible external heterogeneity (between
groups) (Hair, Babin, Money, & Samouel, 2005b). These clustering
methods are generally divided in hierarchical and non-hierarchical
methods. In hierarchical methods the individuals under study are clas-
siﬁed in groups at different stages, producing dendograms which pres-
ent the individuals and their respective points of junction or division
for the groups formed in each stage. The non-hierarchical methods
make use of an objective function as a grouping criteria and are more
appropriate when there is a large number of observations (Ferreira,
2011). However, application of these methodologies requires that the
researcher make some subjective decisions including deﬁnition of the
clustering method to be used, the measured distance to be selected
and the number of groups to be formed, which must be pre-
established in the case of non-hierarchical clustering (Tonks, 2009)
and despite the existence of techniques for its deﬁnition, in some
cases it is performed subjectively by the researcher. In market segmen-
tation studies based on the cluster analysis, the validity of the solution
obtained by the multivariate statistical technique is generally ignored
(Dolnicar, 2002).
In order to work around this problem, researchers in the ﬁeld of
marketing may take advantage of a powerful and efﬁcient multivariate
statistical technique referred to as the discriminant analysis. The dis-
criminant analysis can be used in conjunction with the cluster analysis
to conﬁrm the results obtained in the cluster analysis, validating the
employed grouping methodology. Moreover, it can also be used to re-
solve classiﬁcation problems and subsequent prediction of individuals
under observation (do Carmo, 2007; Ferreira, 2011). According to Hair
et al. (2005b) the discriminant analysis estimates the relationship be-
tween a non-metric dependent or nominal variable (categorical) and aTable 1
Summary of the questions presented to the coffee consumers.
Content of the questions
Parts I and II⁎
Sex, age, marital status, educational level, occupation.
What is the most consumed beverage?
How many cups are consumed per day?
What type of coffee consumed?
Where do you most drink coffee?
At what time do you most drink coffee?
What attributes do you observe when purchasing?
To which elements do you relate coffee consumption?
Characteristics of coffee that you dislike.
⁎ Closed questions with answers according to each question.
⁎⁎ Afﬁrmatives conducted in a structured 5-point scale ranging from 1 (strongly agree) to 5 (set of independent metric variables. For its implementation, it is neces-
sary that the groups for which each sample element may be classiﬁed
are predeﬁned with respect to their general characteristics. This knowl-
edge allows for elaboration of amathematical function called the classi-
ﬁcation or discrimination rule based on probability theory, which is
used to classify new sample elements into existing groups according
to certain criteria, such as the minimization of classiﬁcation errors
(Mingoti, 2005; Sueyoshi & Goto, 2009).
In the speciﬁc case of coffee, which is one of the most popular
beverages in the world (Barbin, Felicio, Sun, Nixdorf, & Hirooka, 2014;
Narita & Inouye, 2014) and highly appreciated and consumed by the
Brazilian population (ABIC(Associação Brasileira da Indústria de Café),
2013), the use of a combination of these two techniques can provide
valuable results about the drivers for its consumption in relation to
different market segments and also make it possible to predict the be-
havior of new individuals based on their characteristics. In this context,
the objectives of this study were (1) to perform a cluster analysis based
on the main factors that motivate coffee consumption, (2) to validate
the groups (or results) obtained by the cluster analysis using the dis-
criminant analysis and (3) to predict the behavior of new individuals
based on their characteristics.
2. Material and methods
2.1. Experimental data
The data used in this studywas obtained from a CoffeeMarket Study
carried out by Arruda et al. (2009) in Belo Horizonte/MG. A sample sta-
tistically representative consisting of 210 coffee consumers was formed.
For deﬁnition of the sample size a conﬁdence level of 95% was used
with a margin of error E= 0.05. Since it was initially known that 93% of
the population consumes coffee (ABIC (Associação Brasileira da
Indústria de Café) (2006)), the variability was estimated (where p =
0.93 and q = 0.07). Thus, for the local population analyzed, the mini-
mum sample size was deﬁned by Eq. (1) (Malhotra, 2006a):
n ¼ qpZ2=E2 ð1Þ
where:
n sample size;
Z 1.96 (normal abscissa at the conﬁdence level of 95%);
p 0.93 (maximum estimated variability);
q 1− p;
E 0.05 (level of precision).
Respondents were selected randomly and interviewed using a
questionnaire structured with exploratory questions (Table 1).Part III⁎⁎
1. Consumption by habit.
2. Consumption after meals.
3. Consumption for pleasure.
4. Consumption for heat.
5. Consumption during work or study intervals.
6. Consumption at home.
7. Consumption to interact with friends.
8. Consumption to unwind with friends.
9. Consumption to relax.
10. Consumption to increase energy for work or study.
11. I believe that coffee unites people.
12. I believe that coffee is bad for one's health.
13. I associate coffee with smoking.
strongly disagree).
402 N.B. Carvalho et al. / Food Research International 77 (2015) 400–407The afﬁrmations (13 items) presented in part III of the questionnaire
were elaborated to represent the four main motivational factors that
inﬂuence attitude of the coffee consumers interviewed: psychological
effect (questions 3, 4, 9, 10, 11), daily habits (questions 1, 2, 5, 6), social
(questions 7 and 8) and health (issues 12 and 13) (ABIC (Associação
Brasileira da Indústria de Café), 2010; Arruda et al., 2009).
2.2. Reliability of the attitude scale (part III of the questionnaire)
In order to check the internal validation of the instrument, i.e., if the
13 indicator variables selected to represent andmeasure the concept do
this accurately and consistently, Cronbach's alpha coefﬁcient (Eq. (2))
was calculated to measure the reliability of the attitude scale in relation
to the factors that motivate coffee consumption. To perform this
calculation, the scores of question 12 were inverted, since this phrase
has a negative meaning in relation to coffee consumption when
compared with the others.
α ¼ k
k−1
 1−
Xk
j¼1
S2j
S2T
0
BBBBB@
1
CCCCCA
ð2Þ
where k is the number of items of the instrument, Sj2 is the variance
of item j (j=1,…, k) and ST2 is the variance of the sum of the responses
of each individual.
For Cronbach's Alpha, values above 0.80 were deemed excellent,
values above 0.70 as good and those between 0.60 and 0.70 as accept-
able (Hair, Babin, Money, and Samouel (2005a).
All correlations (ρ) were calculated between the score of each item
and the total score of the items. The item-total correlations are revealing
because they provide information about the discrimination of each indi-
vidual item (Martins, 2006). As suggested by Mueller (1986), Pearson's
correlation coefﬁcient will discriminate the items, verifying the associa-
tion between the scores provided by the respondents for each itemwith
the sum of the scores obtained for all the items on the scale. Items pre-
senting discrimination indices close to or below zero can be eliminated
from the measure to increase reliability.
2.3. Cluster analysis
A hierarchical cluster analysis was applied to the results obtained in
relation to the variables selected by means of the previous step in order
to verify the formation of different groups of coffee consumers and
describe their characteristics.
As a measure of dissimilarity between groups the squared Euclidean
distance between each pair of observations was used, where shorter
distances indicated greater similarity (Malhotra, 2006b); and as a pro-
cedure to group similar objects theWard's hierarchical clusteringmeth-
od was used, which seeks to minimize the sum of squared errors
between the two groups regarding all variables (Ferreira, 2011).
After evaluation of the data and the dendrogram, the groups were
chosen based on the statistical signiﬁcance of differences between the
clusters. Thus, an analysis of variance (ANOVA)was performed to deter-
mine if there were signiﬁcant differences (p b 0.05) between the re-
sponses of the groups formed in the cluster analysis. When necessary,
the Tukey test was applied, where signiﬁcant differences were consid-
ered at p b 0.05.
Lastly, to evaluate the signiﬁcance of the differences between the
groups of consumers formed, comparative analyses were carried out
according to socio-demographic characteristics and behavior by using
chi-square tests.
The analysis of operational procedures was performedwith the SPSS
software version 15.0®.2.4. Discriminant analysis
In order to validate the results obtained from the cluster analysis
performed it was sought to estimate an accurate discriminant function
for classiﬁcation of coffee consumers in the groups (clusters) formed
and was able to classify a new individual in any of the groups obtained.
The classiﬁcation in different groups, as well as the cluster analysis,
was in function of the variables elaborated in the questionnaire, to mea-
sure the motivations for coffee consumption. Thus, the 13 statements
(items) of the questionnaire (independent variables)were used to classi-
fy the individuals in relation to the dependent variables which
corresponded to the consumer groups established in the cluster analysis.
In this case, a total of 210 datasets, referring to the number of indi-
viduals who answered the questionnaire, were used to estimate the dis-
criminant function and also to validate the model under study.
The data was divided into 70% for the training phase and 30% for the
validation phase. This division of the datasets was performed randomly,
taking into consideration the size of the groups formed and thebalanced
ratio of data from each.
As suggested by Mingoti (2005) to determine the type of discrimi-
nant function to be used, the Fisher linear and quadratic models were
initially considered. It is necessary that the researchers applying this
technique are judiciouswhen assessing if data in the studymeets the as-
sumptions of the discriminant analysis (do Carmo, 2007). In the case of
two ormore populations, when estimating the classiﬁcation rule it is es-
pecially important to consider the two assumptions for its application: if
the covariance matrices are homogeneous and if the variables present
normality. If the covariance matrices are homogeneous, the discrimi-
nant function to be used is that of Fisher (1938). However, if the covari-
ance matrices are heterogeneous and data shows normal distribution,
the discriminant function is a quadratic function which considers the
variability of structures for the populations separately, as shown in
Mingoti (2005). If these prerequisites are not met, treatment (transfor-
mation) of the data to be submitted for discriminant analysis must be
performed, so that the efﬁciency of this technique is not compromised
or can no longer be used (do Carmo, 2007).
Thus the chi-square test of the normal adhesion (Ferreira, 2005) and
Bartelet's modiﬁed homogeneity test of the covariance matrix (Ferreira,
2011) were applied to the data. Since the variables did not meet the con-
ditions for applying the technique, a transformation was performed. In
order to obtain the required homogeneity of the covariance matrices
and normality, the principal components technique was applied to the
original values of the 13 independent variables to establish a linear com-
bination able to explain the greater variability of the data (Ferreira, 2011).
It was found that the 13 principal componentsmet the normality as-
sumptions indicating that the covariance matrix was heterogeneous.
Because the ﬁrst two principal components explained a low variability
of the data (approximately 40%), it was opted to use the 13 main com-
ponents to estimate the discriminant function, obtaining the explana-
tion of 100% of the variation observed in the data. Thus, it was found
that the most appropriate model for this data would be the quadratic
discriminant function (QDF) represented by Eq. (3) (Cruz, Ferreira, &
Pessoni, 2011):
Dj x
  ¼ ln pj
 
−
1
2
−2x0Σ−1μ j þ μ j
0
Σ−1μ j
 
¼ κ j þ x0Σ−1μ j ð3Þ
where
κ j ¼ lnðpjÞ− 12 μ 0jΣ
−1μ j
constant associated with the discriminant function;
Σ variance and covariance matrix of the population j;
μj overall average of the j-th individual;
~x observations vector composed of the 13 principal compo-
nents which represent linear combinations of the original
13 variables (items measured in the questionnaire).
Table 2
Means for each group identiﬁed for the survey questions that represented themotivation-
al factors for coffee consumption.
Questions
Average scores
Group 1
(n
= 81)
Group 2
(n
= 96)
Group 3
(n
= 33)
1. Consumption by habit. 1.94b 2.57a 1.09c
2. Consumption after meals. 2.95b 4.14a 2.15c
3. Consumption for pleasure. 1.73b 2.54a 1.15c
4. Consumption for heat. 2.51b 3.45a 1.67c
5. Consumption during work or study
intervals.
2.47b 3.66a 1.30c
6. Consumption at home. 2.32a 2.39a 1.06b
7. Consumption to interact with friends. 2.40b 3.67a 2.27b
8. Consumption to unwind with friends. 2.56b 3.81a 3.06a
9. Consumption to relax. 2.65b 3.61a 2.82b
10. Consumption to increase energy for work
or study.
2.10b 2.75a 1.91b
11. I believe that coffee unites people. 1.98b 2.43a 1.03c
12. I believe that coffee is bad for one's health. 3.37a 3.47a 2.21b
13. I associate coffee with smoking. 3.19a 2.80a 1.21b
Means followedby the same letter in the lines donot differ by 5% signiﬁcance by the Tukey
test.
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uated by building the table of correct and incorrect classiﬁcation fre-
quencies, referred to as the classiﬁcation matrix or contingency table
(Ferreira, 2011). From the data contained within the classiﬁcation ma-
trix, the overall correct response probability and the apparent error
rate (AER) of the discriminant function were estimated for the training
and validation datasets by means of Eqs. (3) and (5), respectively:
Overall correctresponseprobability ¼
Xk
1¼1
nii=N ð4Þ
in which k represents the number of groups obtained by the cluster
analysis, nii corresponds to individuals belonging to group i and that
were, bymeans of the estimated discriminant function, correctly classi-
ﬁed in group i, and N is the total value of observations present in the
training and validation groups;
AER ¼
Xk
i¼1
nii0=N ð5Þ
in which k represents the number of groups obtained by the cluster
analysis, nii corresponds to individuals belonging to group i and that
were, bymeans of the estimated discriminant function, incorrectly clas-
siﬁed in each group, where i≠ i′, and Nis the total value of observations
present in the training and validation groups.
The classiﬁcation accuracy of the estimated discriminant function
was determined by the number of correctly classiﬁed individuals in
each group (nii) divided by the total number of individuals present in
the group (ni) for the data in the training and validation datasets
(Eq. (6)):
Accuracy− nii=nið Þ  100 ð6Þ
Analyses for adjustment of the proposed model were performed
using the open access software R, version 2.15.2.
3. Results and discussion
3.1. Reliability of the attitude scale
The attitude scale in relation to the motivational factors for coffee
consumption, considering the 13 items, presented Cronbach's alpha
coefﬁcient of 0.71. According to Hair et al. (2005a) and Mueller
(1986), a scale which presents this coefﬁcient equal to or greater than
0.70 is a reliable instrument for measuring attitudes on the related ob-
ject. Thus, this scale may be considered reliable and also of satisfactory
discriminative power, since the 12 items of the scale shown in Part III
of the questionnaire (Table 1) showed positive and signiﬁcant discrim-
ination indices (p b 0.01). Only item (phrase) 12 of Table 1 showed no
signiﬁcant discrimination index (p N 0.01). However, it was opted to
maintain item 12 in the study since it is an important motivational fac-
tor to be studied and its removal from the analysis did not signiﬁcantly
increase the reliability of the scale. According to Behrens and Da Silva
(2004), the larger the value of the discrimination index of an item, the
greater its contribution to the attitude measurement scale. On the
other hand, itemswith indices near zero indicate that these do not con-
tribute to the power of the scale to segment the respondents, probably
because it does not assess issues relevant to the subject of the scale, or
for assessing beliefs and ideas with a degree of agreement or disagree-
ment practically consensual among individuals.
3.2. Clustering of consumers
Because the 13 variables (items) led to the formation of a reliable
attitude scale to measure the motivational factors for coffeeconsumption, the hierarchical cluster analysis was performed based
on the results obtained in relation to all variables.
Selection of the number of groups formed by the cluster analysis was
performed considering the statistical signiﬁcance of the differences ob-
served between the clusters. Thus, it was opted for the formation of
three clusters which showed signiﬁcant differences (p b 0.05) in all re-
sponses to the questionnaire concerning motivational factors for the
consumption of coffee, clearly characterizing the groups (Table 2).
Group 1 (n = 81) possessed means located in the region in concor-
dance on the 5-point scale (lower than 3) for questions 1, 2, 3, 4, 5, 6, 7,
8, 9, 10 and 11. This result indicates that these respondents aremotivat-
ed by psychological, everyday habits and social factors to consume cof-
fee. In addition, these individuals have an average near 3 for questions
12 and 13, which refer to an indifferent attitude on issues related to
health concern, where this has no strong relevance to inﬂuencemotiva-
tion of the beverage consumer.
Group 2 (n=96) showed the highest averages for most issues com-
paredwith averages presented by other groups. These havemeans near
3 for questions 12 and 13, indicating that health-related factors do not
motivate or demotivate consumerswith regards to coffee consumption,
behavior similar to that presented by group 1. High averages were pre-
sented for questions 7 and 8, indicating that consumers are notmotivat-
ed by social factors.
Group 3 (n=33) presented the lowest averages for questions 1, 2, 5
and 6 in relation to the other groups (p b 0.05), indicating that these
consumers are strongly motivated to consume coffee by factors related
to everyday habit. A similar situation was observed for questions 3, 4
and 11 for which the group has the lowest average (p b 0.05); as well
as for questions 9 and 10 which are not different from group 1, which
indicates that psychological factors are also important drivers for
consumer behavior of this group.
Thus, the three consumer groupswere classiﬁed based on theirmain
motivation for coffee consumption, where: Group 1 — motivated by
psychological, everyday habits and social factors, Group 2 — oblivious
to social effects andGroup3—motivated by everyday habit and psycho-
logical effects.3.3. Discriminant analysis
3.3.1. Performance of the quadratic discriminant function (QDF)
In order to conﬁrm the formation of the three coffee consumer
groups, with heterogeneous characteristics in relation to the main
Table 3
Classiﬁcation matrix for the training and validation data.
Real group Training data Validation data
Classiﬁed in Classiﬁed in
Group 1 Group 2 Group 3 Total Group 1 Group 2 Group 3 Total
Group 1 56 1 0 57 24 0 0 24
Group 2 2 65 0 67 2 27 0 29
Group 3 0 0 23 23 0 1 9 10
Group 1: motivated by psychological, everyday habits and social factors.
Group 2: oblivious to social effects.
Group 3: motivated by everyday habit and psychological effects.
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estimated discriminant function was evaluated.
Values of the AER and total proportion of correct responses which
characterize performance of the quadratic discriminant function show
that it was properly estimated, since it had a low classiﬁcation error
rate (0.0204) and high total proportion of correct answers (0.9796)
for the training set data. It also showed good ability to generalize,
i.e., to predict the behavior of new individuals given the low value of
the AER (0.0476) and high proportion of correct answers (0.9524) in
classiﬁcation of the validation data set.
Table 3 shows the number of individuals correctly classiﬁed in each
of the three groups of coffee consumers for the training and validation
data sets, and the total number of individuals belonging to each group
for each data set, fromwhich the classiﬁcation accuracy of the obtained
QDFwas evaluated. The classiﬁcation accuracy of the discriminant func-
tion was 98%, 97% and 100% for consumers present in the training set,
belonging to groups 1, 2 and 3, respectively. For the validation data
set, whichwas not used to estimate themodel QDF, the classiﬁcation ac-
curacy was 100%, 93% and 90% in relation to groups 1, 2 and 3, respec-
tively. Thus, it was observed that the QDF presents high classiﬁcation
accuracy (over 90%) for coffee consumers in the groups to which they
really belong, where this can be especially observed when analyzing
the individuals who were not present during training, demonstrating
its great ability to generalize, i.e., ability to correctly classify new indi-
viduals that were not present in the model estimation.
From the results obtained it was proven that the estimated quadratic
discriminant function conﬁrms the existence of three well discriminat-
ed groups of coffee consumers with regards to the factors that motivate
coffee consumption in the cluster analysis, given its high level of correct
classiﬁcation and subsequent prediction of individuals in differentTable 4
Socio-demographic characteristics of Group 1, Group 2 and Group 3 (values in %).
Variable Group 1 Group 2
Sex
Female 51.9 62.5
Male 48.1 37.5
Age (average years± SD) 42 ± 14.4 40 ± 15.7
Marital status
Single 42.0 38.5
Stable union 46.9 54.2
Others 11.1 7.3
Level of education
Primary 22.2 26.0
Secondary 63.0 58.4
Beyond higher education 14.8 15.6
Professions
Student 9.9 15.6
Civil servant 16.0 13.6
Employee of a private company 32.1 30.2
Self-employed 19.8 15.6
Others 22.2 25.0
Number of consumers 81 96
SD— standard deviation.
nsNo signiﬁcant difference (p N 0.05) and *signiﬁcant difference (p b 0.05).groups. Thus, the categories of coffee consumers that were determined
in the clustering technique could be validated by the reinstated QDF
using the study data.3.3.2. Characterization of the groups validated by the QDF
In order to understand the proﬁle of each cluster formed with
regards to demographic, psychographic and consumption patterns,
the description of each of the three groupswas based on the other ques-
tions comprising the questionnaire.
Group 1 — Motivated by psychological, everyday habits and social
factors
This groupwas inﬂuenced by psychological, everyday habits and so-
cial factors, and suffered inﬂuence of average proportions concerning
the health factor.
Of the 81 consumers belonging to this group, 51.9%were female and
48.1% male. The average age was 42, and most lived in stable relation-
ships (46.9%). The predominant education level was up to secondary
education (63.0%). Themain professionwas private company employee
(32.1%) (Table 4).
It can be observed in Table 5 that coffee was not the beverage most
appreciated by the group, occupying the second position in preference
of the respondent (24.7%), just after mineral water (32.1%).
The amount consumed daily was around four cups. However, the
existence of a signiﬁcant group (38.3%) consuming more than ﬁve
cups a day was emphasized. For 90.1% of these consumers the type of
coffee most consumed was brewed and ﬁltered. However, this was
the group that most mentioned other types of coffee, including soluble,
cappuccino, espresso and decaffeinated, demonstrating that although
reported by few individuals, these coffees were consumed (Table 5).Group 3 χ2 p
χ2(2)=2.040 0.361ns
57.6
42.4
44 ± 17.3
χ2(4)=2.437 0.656ns
39.4
45.5
15.1
χ2(4)=0.629 0.960ns
24.2
57.6
18.2
χ2(8)=15.765 0.046*
12.1
36.3
15.2
27.3
9.1
33
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subjects), although it was still the main place of consumption. Noted
was the increased consumption in cafes and coffee shops (25.9%)
when compared with the other groups. Among individuals of this
group, 86.4% indicated that they consume coffee principally at breakfast,
between breakfast and lunch, and in the afternoon (Table 5).
The prevailing attribute observed in coffee purchase was quality. For
65.4% of consumers, there are no characteristics in the coffee to be
rejected, but for 34.6% of these, bitter taste, weak coffee and poor quality
characteristics were identiﬁed as the reasons for rejection. For these
consumers, coffee consumption was associated with habit, social
elements (family, work and friendship) and pleasure (Table 6).
Group 2 — Oblivious to social effects
This was the largest grouping formed. Of the 96 consumers who
make up this group, 62.5% were female. Consumers were on average
41 years old, andweremostlymarried (stable union) (54.2%) and single
(38.5%). The prevailing degree of education was secondary education
(58.4%). In general they were employees of private companies (30.2%)
(Table 4). The amount of coffee consumed daily was around two and a
half cups, consumed by 77.1% of respondents at home in the morning
with breakfast (52.1%).This group ranked coffee as the secondmost pre-
ferred drink (18.5%), where mineral water was in ﬁrst place (32.3%).
The type of coffee most consumed (90.6%) was brewed and ﬁltered. Al-
though in very small numbers, some consumers who made up this
group consume soluble coffee, cappuccino, or espresso (Table 5).
It can be observed in Table 6 that thepriority of this groupwhenpur-
chasing coffee was evaluation of the brand and quality. The main rea-
sons for consuming coffee were related to habit social elements
(especially the family). For 70.8% of consumers, there are no character-
istics in the coffee to be rejected, but for 29.2% of these consumers, some
aspects such as insomnia poor quality and bitter taste were pointed out
as factors for rejecting the drink.
Group 3 —Motivated by everyday habit and psychological effects
This group was made up of 33 consumers, consisting of 42.4% men
and 57.6%women. The average agewas 44 and the predominant degree
of education was up to high school (81.8%). In relation to marital status
in the group the singles (39.4%) andmarried (stable union) (45.5%) pre-
dominated, while the latter were in greater numbers. Themain occupa-
tion in this groupwas civil servant (36.3%) (Table 4). It was conﬁrmed in
Table 5 that this group ranked coffee as its favorite drink (36.4%) and theTable 5
Consumption habits of Group 1, Group 2 and Group 3 (values in %).
Variable Group 1 Group 2
Beverages most consumed
Mineral water 32.1 32.3
Coffee 24.7 18.5
Milk drink 18.6 16.7
Juice 8.6 13.7
Others 16.0 18.8
Quantity consumed (cups/day)
1 to 2 29.6 63.5
3 to 4 32.1 26.0
more than 5 38.3 10.5
Type of coffee most consumed
Brewed and ﬁltered 90.1 90.6
Special coffees 9.9 9.4
Place of consumption
At home 64.2 77.1
Coffee shops and cafeterias 25.9 14.5
Others 9.9 8.4
Period of greatest consumption
Breakfast 30.9 52.1
Between breakfast and lunch 25.9 12.5
In the afternoon 29.6 26.0
Others 13.6 9.4
Number of consumers 81 96
nsNo signiﬁcant difference (p N 0.05) and *signiﬁcant difference (p b 0.05).brewed and ﬁltered type was the most consumed (94.0% of respon-
dents). Home was the place where coffee where coffee was most con-
sumed (69.7%).The period of greatest coffee consumption was
between breakfast and lunch (30.3%) and during the entire day (30.3%).
This group mainly valued the brand and coffee quality when
selecting the product. Habit and pleasure were the main motivations
for coffee consumption. For 72.7% of the consumers, the coffee has no
rejected characteristics, but for 24.2% of these the main causes of coffee
rejection were poor quality characteristics, showing that it was a group
that values high quality coffee (Table 6).
3.3.3. Considerations of the groups validated by the QDF
In all groups formed coffee was considered a highly consumed
product and is among themost appreciated beverages by all consumers.
The type most consumed is brewed and ﬁltered, and the location of
consumption is preferably the home environment. Among the types of
special coffee, instant, decaffeinated and cappuccino coffees together
represented a very small portion of consumption. The gourmet and or-
ganic coffees were not mentioned by consumers. Similar to that ob-
served for the population under study, a study of the ABIC (Associação
Brasileira da Indústria de Café) (2010) revealed that 96% of the coffee
consumed in Brazil in 2010 was the conventional roasted and ground
type, although there had been an increase in the consumption of the or-
ganic (0.2%) and decaffeinated types (0.4%) compared to seven years
ago. Arruda, Della Lucia, Dias, andMinim (2006), studied the acceptance
of decaffeinated and organic coffees and concluded that although the
terms organic and decaffeinated refer to healthier products, they pre-
sented low acceptance. It can be inferred that this fact is related to the
lack of familiarity with these products by consumers.
Also in concordance among the groups was the importance of brand
and quality in the coffee purchasing process, revealing the trust rela-
tionship established between the brand and the consumer who demon-
strated loyalty to the industry. According to data from the studies of
ABIC (Associação Brasileira da Indústria de Café) (2010) and Della
Lucia (2005), consumers are increasingly selective about coffee con-
sumption and are willing to pay more for a better product. Although
the high degree of affection of consumers in relation to coffee is indis-
putable, there are also characteristics rejected by the groups: bitter
taste, weak coffee, causes insomnia and poor quality characteristics
were raised as negative aspects related to coffee by the groups formed.Group 3 χ2 p
χ2(8)=2.040 0.473ns
21.2
36.4
24.2
9.1
9.1
χ2(4)=38.388 0.000*
18.2
30.3
51.5
χ2(2)=0.438 0.800 ns
94.0
6.0
χ2(2)=4.007 0.405 ns
69.7
21.2
9.1
χ2(6)=24.221 0.000*
15.2
30.3
24.2
30.3
33
Table 6
Characteristics related to purchase, associations and rejection of coffee for Group 1, Group 2 and Group 3 (values in %).
Variable Group 1 Group 2 Group 3 χ2 p
Attributes observed at purchase χ2(4)=11.120 0.025⁎
Quality 45.7 34.4 33.3
Brand 32.1 39.6 60.6
Other 22.2 26.0 6.1
Elements associated with coffee χ2(4)=14.935 0.005⁎
Habit 42.0 44.8 54.6
Pleasure 27.2 19.8 42.4
Social elements 30.8 35.4 3.0
Characteristics causing coffee rejection χ2(4)=12.787 0.012⁎
None 65.4 70.8 72.7
Poor quality 8.6 8.3 24.2
Others 26.0 20.9 3.1
Number of consumers 81 96 33
nsNo signiﬁcant difference (p N 0.05) and *signiﬁcant difference (p b 0.05).
406 N.B. Carvalho et al. / Food Research International 77 (2015) 400–407Association of coffee with habits, pleasure and social elements (fam-
ily, friends and work) indicates the main reasons for its consumption
and reﬂects the social signiﬁcance of the beverage either domestically,
at work or in the presence of friends, and this means that it is strongly
associated with the habits and customs of Brazilian society. It was ob-
served that consumers seek to satisfy not only a physiological need,
but some a psychological need as well, such as relationships, and per-
sonal and professional satisfaction. According to Deboçã, Santos, and
Rezende (2004), coffee is seen as a major facilitator of relationships.
People tend to consume coffee in groups and among other aspects, cof-
fee is consumed as a great psychological agent to reduce tension, stress
and other inconveniences of modern life. In addition, the association of
coffee with pleasure and a high quality drink has grown bymaintaining
the product as part of a social character (Sette, 2000).
These results are important for food industries since this is consid-
ered one of the steps to exploit the potential of this market, based on
disclosure of the characteristics of each group, since this product is con-
sumed at different times and for different reasons, and may have
different connotations for the consumer. Therefore, these factors serve
as the basis for exploration of the promotional coffee compound, and
are resources that can beused in theplacement of advertisements, seek-
ing associations with pleasant moments, acts of care and attention with
family and friends, and representations of professional success.
4. Conclusion
The quadratic discriminant function proved to be a good alternative
to validate the results obtained by the cluster analysis. Thus, researchers
from the marketing ﬁeld can take advantage of this technique to
conﬁrm the results of segmentation of target consumers with regard
to different products and services in order to develop strategies of
price, display, advertising and promotion geared to serve the needs
and desires of the targeted segments with conﬁdence and reliability.
Furthermore, it appears that the estimated QDF showed excellent
generalization ability to accurately classify new individuals in the differ-
ent groups to which they belonged, showing to be a great potential tool
for industrial applications since it has the ability to predict to which
market segment new individuals will belong based on known behavior-
al characteristics, performed quickly and at low cost.
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